Results-The radioactivity relative to nucleolin and protein B23 bands maintained in the daughter cells was a constant fraction ofthat present before cell duplication. In the three cell lines the percentage of residual radioactivity measured in the nucleolin bands was 42i2, 40-6, and 412 and in protein B23 bands 48-0, 46-2, and 441. Conclusions-After one cell division the nucleolin and protein B23 quantity present in cells may be highly variable, depending on the amount of the two proteins present in the mother cell. This is important in relation to the correct utilisation of AgNOR protein quantity as an index for evaluating cell kinetics. 
cold chase performed. Nucleolin and protein B23 labelling was evaluated by densitometric analysis on nitrocellulose autoradiograms. Results-The radioactivity relative to nucleolin and protein B23 bands maintained in the daughter cells was a constant fraction ofthat present before cell duplication. In the three cell lines the percentage of residual radioactivity measured in the nucleolin bands was 42i2, , and 412 and in protein B23 bands 48-0, 46-2, and 441. Conclusions-After one cell division the nucleolin and protein B23 quantity present in cells may be highly variable, depending on the amount of the two proteins present in the mother cell. This is important in relation to the correct utilisation of AgNOR protein quantity as an index for evaluating cell kinetics. In the interphase nucleolus there is a distinct set of acidic proteins which are selectively stained by methods usually used for staining the proteins associated with metaphase nucleolar organiser regions.' The nucleolar silver stained proteins are therefore generally defined as interphase "AgNOR" proteins. In SDS gels of nucleolar proteins, demonstrated by the same silver staining procedure that is applied to cytological preparations for the selective visualisation of the AgNOR proteins, two main argyrophil bands are constantly identified at around 100 kDa and 40 kDa. AgNOR proteins are necessary for the transcription of ribosomal genes.3 Nucleolin has been shown to induce chromatin decondensation by binding to the Hi histone4 and to be associated with nascent pre-rRNA.5 Protein B23 is associated with rRNA maturation processes. In resting cells stimulated to proliferate, the amount of AgNOR proteins begins to increase during early GI phase and reaches its greatest value at the end of S phase. 6 The quantitative distribution of AgNOR proteins in cancer cells is therefore used as an index of cell kinetics in tumour pathology.78
On the other hand, as far as we know, no information has been obtained about the quantitative transmission of AgNOR proteins in proliferating cells from mother to daughter cells. In fact we do not know whether after a cell division the AgNOR proteins have to be completely resynthesised or whether all the AgNOR proteins derived from the previous cell cycle are still present in the daughter cells. This is a crucial point in relation to the use of the AgNOR protein index in tumour pathology since in tumour lesions in vivo some ofthe cancer cells are not continuously dividing but have left the cycle after division. In this case the quantity of AgNOR proteins transmitted from the previous cell cycle may no longer reflect the actual kinetic activity of the cells. and used as controls; three other flasks were labelled in the same way for 30 min, washed with RPMI 1640 containing 1 mM cold thymidine, and cultured for 24h in RPMI 1640 supplemented with non-essential amino acids, 100 U/ml of penicillin, 100 jtg/ml of streptomycin, and 10% FCS. For the evaluation of DNA incorporation, cells were collected from the flasks in cold phosphate buffered saline (PBS) containing 1 mM thymidine and centrifuged for 10 min at 1500g. Pellets were resuspended in PBS and acid precipitated with 0-6 N perchloric acid. Pellets were treated with 0*3 N KOH to solubilise RNA, and after washing twice with 0-2 N perchloric acid, DNA was extracted with 7% perchloric acid for 15 min at 70'C." DNA quantity was estimated according to Burton. 12 The radioactivity of DNA samples was measured after addition of scintillation fluid (Read Gel, Beckman).
in a RPMI 1640 medium without methionine containing 60,Ci/ml of [35S]-methionine. Medium with labelled methionine was added to flasks for 6 h; after the incubation time half of the cells were collected and used to evaluate the level of amino acid incorporation into the proteins. The other half of the cells were left in culture for another 24 h, in a medium containing cold methionine, and then collected. To measure the level of radioactivity in the individual nucleolar proteins, SDS-PAGE-separated nucleolar proteins were transblotted on nitrocellulose membranes as previously described for AgNOR protein detection. Nitrocellulose membranes were exposed on a ,-MAX Hyperfilm (Amersham 
spectively, were markedly stained. Silver staining of SDS-PAGE-separated nucleolar proteins has constantly revealed bands around 100 kDa and 40 kDa.2 Roussel and Hernandez-Verdun'5 showed that in western blots of SDS-PAGEseparated nucleolar proteins from CHO cells two polypeptides of 105 kDa and 39 kDa were stained by a silver method specific for AgNOR proteins. The identification of these two major silver stained bands as nucleolin and protein B23 was demonstrated recently in western blots using antibodies and purified proteins. 16 It is therefore reasonable to conclude that the silver stained nucleolar proteins at 105 kDa and 39 kDa correspond to nucleolin and protein B23.
The quantity of 105 kDa and 39 kDa proteins which remained in the three cell lines after one cell cycle was then evaluated. In order to do this we first determined the doubling time of the three cell lines by counting the cells at regular time intervals'0 and also measured the residual radioactivity of previously in- yet still have a high AgNOR protein quantity "inherited" from the previous cell cycle. However, this drawback can be eliminated by measuring the coefficient of variation (CV) relative to the AgNOR protein value. The CV value is influenced by the standard deviation, which in turn is influenced by the different content of AgNOR proteins in proliferating cells. Indeed, the quantity of AgNOR proteins increases progressively when the cell enters the mitotic cycle, from the GI to the S phase.6 Therefore, the CV relative to the AgNOR protein content can indicate the proliferation state of cancer cells, whatever the quantity ofAgNOR proteins present in the cell at the beginning of the cycle and "inherited" from the previous cell cycle.
The present data are also interesting as far as the relationship between AgNOR protein quantity and cell doubling time is concerned. Cell proliferation is conditioned by the synthesis of the substances necessary for progression through the mitotic cycle and a suitable quantitative ribosomal biogenesis is its prerequisite. Accumulation of nucleolin in adult bovine aortic endothelial cells stimulated by basic fibroblastic growth factor has been reported to precede the increase of rDNA transcription.'8 As far as protein B23 is concerned, after receptor mediated induction of cellular proliferation by various mitogens the synthesis of this protein increases rapidly at early Gl phase. However, cell activation in relation to stimuli which do not induce synthesis of DNA fails to stimulate the synthesis of protein B23. '9 It appears therefore that the synthesis of these proteins represents a crucial event occurring very early after mitogenic signals.20 A different quantitative availability of these proteins at early Gl phase could control cell proliferation in continuously dividing cells such as cancer cells. The fact that the quantity of nucleolin and protein B23 transmitted to the daughter cells is a constant fraction of the amount of these proteins synthesised during the previous cell cycle may represent an important factor for maintaining the cell duplication time constant, for a continuously dividing cell line.
